Introduction 25
The interaction and feedback mechanisms at the interface between oceanic and atmospheric 26 circulation on glacial -interglacial timescales are largely unknown, but are thought to play an 27 important role in the global transmission of climate change (Manabe, 1969; Rahmstorf, 2002) . 28
Accurate reconstruction of past oceanic and atmospheric changes is crucial for a better 29
understanding of these mechanisms and should eventually improve prediction of future climate 30 development (Esper et al., 2005) . Reconstruction of ocean circulation requires an estimate of 31 seawater density, which is determined by salinity and temperature. Therefore, in order to 32 understand past ocean circulation in relation to climate change it is essential to be able to 33 reconstruct paleosalinity and temperature with reasonable accuracy. 37 Index (Brassell et al., 45 1986; Rostek et al., 1993; Nürnberg et al., 1996) . However, the correlation between δ 18 O and 46 salinity is affected by mixing and evaporation processes (Craig and Gordon, 1965), seasonality 47 (Strain and Tan, 1993) and likely changes over glacial -interglacial periods (Rohling and Bigg,1998 subject to uncertainty andis difficult to calibrate (Rohling and Bigg, 1998; Rohling, 2000) . 50
51
In addition to the correlation between oxygen isotopes and salinity, there is also a strong 52 correlation between the hydrogen isotope composition of seawater (δDsw) and salinity (Craig, 
δDalkenone 187
The δDalkenone values were measured as the combined signal from C37:2 and C37:3, as this has 188 been suggested to yield a more robust water δD and salinity signal and to reduce additional 189 biosynthetic effects related to the synthesis of C37:3 alkenone from the C37:2 alkenone (van derranging between -181 and -204‰. They varied around a mean of -191‰ ± 5‰ (1σ standard 192 deviation) over the entire record (Fig. 2) 
C37/C38 alkenone ratio 200
The ratio ranged between 0.8 and 1.7, with an average of 1.3 ± 0.2 over the entire record (Fig. 2) . 201
During the period between 39-21ka, it was 1.3 ± 0.1, and after 21 ka it increased to a maximum 202 of 1.7 at 19 ka, followed by a decrease to 1.3 at 10 ka. After this, it increased slightly to 1.4 at 9 203 ka and then rapidly decreased to the minimum value of ca. 0. (Fig. 2e) . The values decrease linearly between 18 and 8 ka by almost 1‰. Based on a 214 meteoric water line for the Indian Ocean (Srivastava et al., 2010) , this record suggests an increase 215 in the mean global δDsw of ca. 4‰ during the last glacial and a decrease of nearly 8‰ during the 216 deglaciation. In contrast, the δDalkenone record from the upstream Mozambique slope showed 217 fairly constant average values of -191 ± 5‰, with no trend that could be attributed to the inferred 218 change related to the glacial -interglacial transition (Fig. 2b) . (Fig. 2) , such as between 34 and 31ka, between 26 and 24 ka, and during HE1 (19-16 ka) 258 (Fig. 2) . In fact, a crossplot of BIT values vs. δDalkenone showed (Fig. 3) However, the hypothesis of a changing contribution to the alkenone pool is supported by the 284 observed change in the ratio between C37 and C38 alkenones (Fig. 2) . This ratio has been reported C37/C38 ratio were apparent between 39 and 22 ka. Nevertheless, C37/C38 ratio indicated elevated 288 values during the glacial, with the highest at ca. 18.5 ka (Fig. 2) , which coincides with relatively 289 more enriched δDalkenone values and elevated BIT values (Fig. 2) . After 18.5 ka the ratio generally 290
decrease to values of ca. 1.1 throughout the Holocene. This suggests that, during these periods of 291 elevated C37/C38 alkenone ratio, coastal haptophyte species may have contributed more to the 292 alkenone pool and consequently shifted δDalkenone towards more positive values at times of 293 increased freshwater input. Changing haptophyte assemblages in coastal settings in response to 294 changing environmental conditions appear, therefore, to have a strong effect on δDalkenone. This 295 highlights the care that has to be taken when using the δDalkenone as a proxy for freshwater input in 296 coastal settings or other environments where changes in the dominant alkenone producer(s) ares 297 likely to have occurred. 298 299
Conclusion 300
Despite changes in global seawater δD related to glacial -interglacial ice volume effects, no long 301 term change in the 39 ka record of δDalkenone off the Mozambique shelf was observed. We suggest 302 that glacial -interglacial changes in the δDalkenone were masked by changing freshwater input to 303 the core site, as evidenced by the BIT index. During the glacial, the site was in closer proximity 304 to the coast, when there was likely also larger river outflow. These conditions probably led to 305 locally more D-depleted water and increased fractionation of hydrogen isotopes during alkenone 306 biosynthesis due to decreased salinity. The correlation between periods of enriched δDalkenone and 307 elevated BIT values during the glacial is possibly related to an increased contribution from 308 coastal alkenone-producing haptophyte species coinciding with elevated river outflow. This 309 complicates the application of δDalkenone as a proxy for freshwater input in coastal settings. 
